Acetonitrile was purchased from Sigma Aldrich and dried over 3Å molecular sieves prior to use. All substrates were dried over 4Å molecular sieves prior to catalyst screening. 3-(diphenylphosphino)propanenitrile 1 (Ledgewood, NJ). Solution phase magnetic susceptibility was determined using Evans method.
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Solid state magnetic susceptibility was determined at 25 °C using a Johnson Matthey magnetic susceptibility balance calibrated with HgCo(SCN) 4 .
Spin Hamiltonian. The EPR spectrum of ( Ph2PPr DI)CoCl 2 was interpreted using a spin
Hamiltonian, H, containing the electron Zeeman interaction with the applied magnetic field B o and the hyperfine coupling (hfc) term:
9 H =  e S.g.Bo + h S.A.I (1) where S is the electron spin operator, I is the nuclear spin operator of 59 Co, A is the hfc tensor in frequency units, g is the electronic g-tensor,  e is the electron magneton, and h is Planck's constant. The best fit of the spectrum was obtained considering a single Co(0) ion (S = ½, I = 7/2).
Fitting of EPR spectra.
To quantitatively compare experimental and simulated spectra, we divided the spectra into N intervals, i.e. we treated the spectrum as an N-dimensional vector R.
Each component R j has the amplitude of the EPR signal at a magnetic field B j , with j varying from 1 to N. The amplitudes of the experimental and simulated spectra were normalized so that the span between the maximum and minimum values of R j is 1. We compared the calculated amplitudes R j calc of the signal with the observed values R j defining a root-mean-square deviation 
where the sums are over the N values of j, and p's are the fitting parameters that produced the calculated spectrum. For our simulations, N was set equal to 2048. The EPR spectra were simulated using EasySpin (v 5.0.20), a computational package developed by Stoll and Schweiger 10 and based on Matlab (The MathWorks, Natick, MA, USA). EasySpin calculates EPR resonance fields using the energies of the states of the spin system obtained by direct diagonalization of the spin Hamiltonian (see Eq. 1). The EPR fitting procedure used a Monte
Carlo type iteration to minimize the root-mean-square deviation, σ (see Eq. 2) between measured and simulated spectra. We searched for the optimum values of the following parameters: the principal components of g (i.e. g x , g y , g z ), the principal components of the hfc tensor A (i.e. A x , A y , A z ) and the peak-to-peak line-widths (B x , B y , and B z ). Figure S1 . The molecular structure of ( Ph2PPr DI)CoCl 2 shown at 30% probability ellipsoids. Hydrogen atoms and two co-crystallized acetonitrile molecules are omitted for clarity. Important bond distances: Co1A-N1A, 2.190(6); Co1A-N2A, 2.132(6); Co1A-P1A, 2.510(2); Co1A-P2A, 2.472(2); Co1A-Cl1A, 2.390(2); Co1A-Cl2A, 2.415(2); N1A-C2A, 1.273(10); N2A-C3A, 1.303(10); C2A-C3A, 1.492(10) Å. Important angles: N2A-Co1A-N1A, 73.7(2); P2A-Co1A-P1A, 177.20(7); N1A-Co1A-P1A, 76.60(17); N1A-Co1A-P2A, 102.15(17); N1A-Co1A-Cl1A, 96.55(17); N1A-Co1A-Cl2A, 159.67(17); Cl1A-Co1A-Cl2A, 99.62(7) °. Figure S2 . The molecular structure of ( Ph2PPr DI)CoH shown at 30% probability ellipsoids. Hydrogen atoms except for H1 omitted for clarity. Figure S3 . EPR Spectrum of ( Ph2PPr DI)CoCl 2 in acetonitrile at 113 K. Figure S8. 13 C NMR spectrum of ( Ph2PPr DI)CoH in benzene-d 6 .
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S16 Figure S9 . 31 P NMR spectrum of ( Ph2PPr DI)CoH in benzene-d 6 .
Hydroboration Reactions: were combined in a 20 mL scintillation vial. The solution was then transferred into a vial charged with 0.0040 g 2 (0.00671 mmol), stirred for 2 h, and exposed to air to deactivate the catalyst. Greater than 99% conversion was observed via 1 H NMR spectroscopy. The crude material was purified using silica gel column chromatography with 20:1 hexane:ethyl acetate as the eluent. Upon removing the solvent, a yellow oil identified as (E)-4,4,5,5-tetramethyl-2-styryl-1,3,2-dioxaborolane (0.148 g, 96%) was isolated. 12 13 C NMR spectrum of (E)-4,4,5,5-tetramethyl-2-styryl-1,3,2-dioxaborolane in chloroform-d.
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Hydroboration of 3-fluorophenylacetylene using 1.0 mol% 2: Under an inert atmosphere, 3-fluorophenylacetylene (56 µL, 0.486 mmol), pinacol borane (94 µL, 0.608 mmol), and 0.50 mL benzene-d 6 were combined in a 20 mL scintillation vial. The solution was then transferred into a vial charged with 0.0029 g 2 (0.00486 mmol), stirred for 2 h, and exposed to air to deactivate the catalyst. Greater than 99% conversion was observed via 1 H NMR spectroscopy. The crude material was purified using silica gel column chromatography with 20:1 hexane:ethyl acetate as the eluent. Upon removing the solvent, a yellow liquid and identified as (E)-2-(3-fluorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.0981 g, 81%) was isolated. 14 (CH 3 ), one resonance not located (C-B). 
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Dihydroboration of 3-(dimethylamino)propanenitrile using 1.0 mol% 2: Under an inert atmosphere, 3-(dimethylamino)propanenitrile (106.0 µL, 0.939 mmol) and pinacolborane (300 µL, 2.07 mmol) were combined in a 20 mL scintillation vial with 0.5 mL benzene-d 6 . This solution was transferred to a vial containing 0.0056 g of 2 (0.00939 mmol). The vial was sealed and stirred at 60 °C for 24 h. The solution was then exposed to air to deactivate the catalyst.
Greater than 99% conversion was observed by 1 
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